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[57] ABSTRACT 
A Benesch transmission transmits power from an input 
shaft to an output shaft, wherein the input shaft de?nes 
a ?rst axis and the output shaft de?nes a second axis, 
includes a ?rst member including a contacting surface 
which extends along at least a portion of a circle. The 
?rst member is coupled to the input shaft such that, 
upon rotation of the input shaft about the ?rst axis, the 
?rst member moves so that a central axis of the circle 
orbits the ?rst axis, and wherein a distance between the 
central axis and the ?rst axis is variable. A plurality of 
second members are coupled to the output shaft and 
extend away from the second axis. Each of the second 
members extends within the circle such that, upon mo 
tion of the ?rst member relative to the ?rst axis, contact 
between the contacting surface and the second mem 
bers causes rotation of the output shaft about the second 
axis. 

18 Claims, 12 Drawing Sheets 
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TRANSMISSION DEVICE 

FIELD OF THE INVENTION 

The present invention relates generally to power 
transmission devices and, more speci?cally, to variable 
transmission devices. 

BACKGROUND OF THE INVENTION 

In the past, devices have employed transmissions for 
varying the rotational speed of an output shaft relative 
to the rotational speed of an input shaft. Many of these 
transmissions include a plurality of gears coupled to the 
output shaft, any one of which may be engaged with a 
respective gear on the input shaft to achieve a desired 
gearing ratio. The number of gearing ratios available 
with these transmissions is limited by the number of 
gears provided on the output shaft. In addition, the 
input and output shafts must be momentarily disen 
gaged in order to selezt a new gearing ratio. This intro 
duces discontinuities into the acceleration or decelera 
tion of the output shaft. 

Continuously variable pulley transmissions have been 
employed in vehicle power train transmissions. These 
transmissions require a separate mechanism in order to 
simultaneously adjust the con?guration of the input and 
output shaft pulleys thereby adding to the size and com 
plexity of the transmission. 

Thus, there is need for a less complicated transmis 
sion which is capable of providing a wide range of 
gearing ratios while minimizing any discontinuities in 
the acceleration and deceleration of the output shaft. 

SUMMARY OF THE INVENTION 

The present invention is directed to an apparatus 
which transmits power from an input shaft de?ning a 
?rst axis to an output shaft de?ning a second axis. This 
Benesch transmission includes a ?rst member including 
a surface which extends along at least a portion of a 
circle, the member being coupled to the input shaft such 
that, upon rotation of the input shaft about the ?rst axis, 
the ?rst member moves so that the center of the circle 
orbits the ?rst axis. The distance between the ?rst axis 
and a central axis extending through the center of the 
circle, parallel to the ?rst axis, is variable. A plurality of 
second members are coupled to the output shaft and 
extend radially away from the second axis within the 
circle such that, upon motion of the ?rst member rela 
tive to the ?rst axis, contact between the ?rst member 
and the second members causes rotation of the output 
shaft about the second axis. - 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a Benesch transmission according to 
the present invention; 
FIG. 2 is a side view of a crank shaft of the Benesch 

transmission of FIG. 1, wherein a portion of a counter 
weight has-been removed and the transmission is in a 
neutral position; 
FIG. 3 is a cross-sectional view of the Benesch trans 

mission of FIG. 1, taken along line 3—3 of FIG. 1, 
wherein the transmission is in a neutral position; 
FIG. 4 is a side view of a crank shaft of the Benesch 

transmission of FIG. 1, wherein a portion of a counter 
weight has been removed and the transmission is in a 
non-neutral position; 
FIG. 5 is a cross-sectional view of the Benesch trans 

mission according to a ?rst embodiment of the present 
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2 
invention, taken along the line 3-3 of FIG. 1, wherein 
the transmission is in a non-neutral position; 
FIG. 6 is a bottom view of a crank shaft of the Be 

nesch transmission according to the ?rst embodiment, 
wherein the transmission is in a non-neutral position; 
FIG. 7 is a partially cross-sectional view of a power 

transmission according to a second embodiment of the 
present invention, taken along line 2-2 of FIG. 1; 
FIG. 8 is a cross-sectional view of a Benesch trans 

mission according to a third embodiment of the inven 
tion, taken along line 3-3 of FIG. 1; 
FIG. 9 is a partial perspective view of a Benesch 

transmission according to the third embodiment of the 
present invention; 
FIG. 10 shows a transmission according to a fourth 

embodiment of the present invention; 
FIG. 11 shows the arrangement of the output shaft of 

the transmission of FIG. 10; and 
FIG. 12 shows side view of the output shaft and a 

cross-sectional view of the dog unit of the transmission 
of FIG. 10. 

DETAILED DESCRIPTION 

Referring to FIGS. 1-6, a power transmission ac 
cording to the present invention is indicated generally 
by the numeral 10. The transmission 10 includes an 
input shaft 12, which is coupled to an electric motor 
(not shown) by means of a belt mounted in a pulley 16. 
The input shaft 12 enters a rearward end 11 of the trans 
mission 10 through a hole in a back plate 18 of the trans 
mission housing 20 and extends into the transmission 10, 
through a bearing 21, to a lateral member 22 which is 
coupled to the input shaft 12. Two members 24 and 26 
are rotatably coupled to opposite ends of the lateral 
member 22 substantially equidistant from an input axis 
de?ned by the input shaft by means of pins 28 and 30, 
respectively. Slotted circular members 23 are rotatably 
mounted within members 24 and 26. A projection 33 of 
a member 27 is received within the slot of each of the 
slotted circular members 23. The member 27 is coupled 
to the bearing 21 such that the members 24 and 26 rotate 
about pins 28 and 30, respectively, when the distance 
between the bearing 21 and the lateral member 22 is 
varied. The bearing 21 is mounted to a plate 13 which 
includes a plurality of projections 17. Each of these 
projections 17 is slidably received in a corresponding 
channel 25 formed in a reduced diameter portion 19 of 
the transmission housing 20. As the channels are formed 
parallel to the input axis, the plate 13 may move for 
ward and rearward in a direction parallel to the input 
axis but may not rotate about the input axis. Each pro 
jection 17 includes an outer threaded surface 15. The 
outer threaded surface 15 engages a corresponding 
inner threaded portion of a rear housing member 29 
which is rotatably mounted around the reduced diame 
ter portion 19 so that, when the rear housing member 29 
is rotated, the outer threaded surfaces 15 of the projec 
tions 17 are engaged by the corresponding inner 
threaded surface of the rear housing member 29. This 
causes the plate 13 and, consequently, the bearing 21 to 
move forward or rearward (depending on the direction 
of the rotation of the rear housing member 29) relative 
to the back plate 18 and the lateral member 22. 
The member 24 rotatably receives a slotted circular 

member 31. A projection 32 which is formed on a 
moveable crank shaft 38 is received in the slot of the 
member 31. When the distance between the bearing 21 
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and the lateral member 22 is increased, the member 24 
will rotate counter-clockwise as seen in FIGS. 2 and 4. 
This rotation of the member 24 relative to the projec 
tion 32 causes the moveable crank shaft 38 to move 
away from the input axis, to the right as seen in FIG. 4. 
The member 26 rotatably receives a slotted circular 
member 35. A projection 36 formed on a counterweight 
34 is received in the slot of the member 35. When the 
distance between the bearing 21 and the lateral member 
22 is increased, the member 26 will rotate clockwise as 
seen in FIG. 2. This rotation of the member 26 relative 
to the projection 36 causes the counterweight 34 to 
move away from input the axis, to the left as seen in 
FIG. 4. 
The crank shaft 38 includes a cylindrical inner surface 

40, which may be formed of a low friction material such 
as tetlon, adapted to slidably receive a cylindrical mem 
ber 42 such that the central axes de?ned by the cylindri 
cal surface 40 and the cylindrical member 42 are sub 
stantially coincident. As shown in FIGS. 3, 5 and 7, a 
disc member 44, which is mounted to a forward end of 
the cylindrical member 42, includes a plurality of paral 
lel projections 46 of rectangular cross-section which 
extend across the entire forward surface of the disc 
member 44. A rearward surface 49 of a plate member 48 
includes a plurality of parallel grooves 50 of rectangular 
cross-section. The plate member 48, which may be 
formed of a low friction material such as te?on, is 
mounted adjacent to the disc member 44 so that each 
rectangular projection 46 of the disc member 44 is re 
ceived in a corresponding rectangular groove 50. Thus, 
the disc member 44 is slidably mounted to the plate 
member 48 such that it and, consequently, the cylindri 
cal member 42 may move, relative to the plate member 
48, only in a direction parallel to the rectangular 
grooves 50. 
A forward surface of the plate member 48 includes a 

plurality of parallel projections 54 of rectangular cross 
section which extend across the entire forward surface 
of the plate member 48. A rearward surface of a for 
ward member 56 includes a plurality of parallel grooves 
58 of rectangular cross-section. The forward member 56 
is mounted adjacent to the plate member 48 so that each 
rectangular projection 54 is received in a corresponding 
rectangular groove 58. Thus, the plate member 48 is 
slidably mounted to the forward member 56 such that it 
may move, relative to the forward member 56, only in 
a direction parallel to the rectangular grooves 58. The 
forward member 56 is preferably substantially rigidly 
mounted to the transmission housing 20. 
A hole 52 is formed through the center of the disc 

member 44. An output shaft 60 extends from a rearward 
end, through the hole 52in the disc member 44, through 
the plate member 48 and is mounted for rotation about 
an output axis. Thereafter, the output shaft 60 extends 
through a bore formed in the forward member 56 to a 
forward end 68 located outside the transmission housing 
20. 
A dog unit 73, which is comprised of a plurality of 

dogs 70 and a circular spacer 76, includes a spring 
mechanism which is biased to urge the dogs 70 to ex 
tend further through the circular spacer 76 away from 
the center of the circular spacer 76. Each of the plural 
ity of dogs 70 is coupled to the output shaft 60 such that 
it extends substantially tangentially away from the cir 
cular spacer 76 which is centered about the output shaft 
60. Those skilled in the art will understand that, al 
though the dogs 70 are shown contacting an inner cylin 
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4 
drical surface 72 of the cylindrical member 42 at an 
angle of approximately 60° , depending on the diameter 
of the inner cylindrical surface 72, the required power 
output of the transmission and the strength of the dogs 
70, etc., the orientation and/or con?guration of the 
dogs 70 may be altered to achieve any desired angle of 
contact with the inner cylindrical surface 42. The dogs 
70 extend away from this circle toward the inner cylin 
drical surface 72, which includes a plurality of grooves 
oriented substantially parallel to the central axis of the 
cylindrical member 42. A spring 74 is coupled between 
the output shaft 60 and the dogs 70 and is biased to urge 
the dogs 70 away from the output shaft-60 and away 
from each other. Each of the dogs 70 passes through the 
spacer 76 and extends toward the inner cylindrical sur 
face 72. When in the neutral position, as shown in FIG. 
3, each dog 70 is fully extended away from the spacer 76 
and contacts the inner cylindrical surface 72. Those 
skilled in the art will understand that this clockwise 
angling of the dogs 70, as seen in FIG. 3, allows the 
output shaft 60 to be rotated counterclockwise freely 
while providing a’ratchet action which prevents the 
output shaft 60 from being rotated clockwise when the 
transmission is in the neutral position. 

In operation, the rear housing 29 is rotated until the 
transmission is in the neutral position before the power 
to the electric motor is switched on. As the transmission 
is in the neutral position, the center of gravity of the 
counter weight 34 is located on the input axis and the 
central axis of the moveable crank shaft 38 is coincident 
with the input axis. When the electric motor is switched 
on, the input shaft 12 rotates at a substantially constant 
speed and the moveable crank shaft 38 rotates freely 
about the cylindrical member 42. As stated previously, 
the cylindrical member 42 can not rotate about its cen 
tral axis. Thus, when the moveable crank shaft 38 is 
centered, the cylindrical member 42, the dogs 70 and 
the output shaft 60 are stationary and the transmission is 
in neutral. 

In order to transmit power to the output shaft, the 
rear housing 29 is rotated, thereby gradually moving 
the bearing 21 rearward relative to the lateraLmember 
22. This pushes the member 27 rearward and conse 
quently causes the members 24 and 26 to rotate about 
pins 28 and 30, respectively. The rotation of gear 24 
causes the counter weight 34 to move so that its center 
of gravity is displaced from the input axis in a ?rst direc 
tion. Rotation of the gear 26 causes the moveable crank 
shaft 38 to move such that its central axis is displaced 
from the input axis in a direction opposite to the dis 
placement of the center of gravity of the counter weight 
34. As the moveable crank shaft 38 is moved away from 
the input axis, the horizontal and vertical components of 
the rotation of the inner cylindrical surface 40, as seen in 
FIG. 3, are transmitted to the cylindrical member 42 
which is slidably received within the moveable crank 
shaft 38. This causes the disc member 44 to move rela 
tive to the plate member 48 in a direction parallel to the 
rectangular grooves 50 and causes the plate member 48 
to move, relative to the forward member 56, in a direc 
tion parallel to the rectangular grooves 58. Thus, the 
cylindrical member 42 orbits the input axis counter 
clockwise as seen in FIG. 3, without rotating about its 
own central axis. The orbiting motion of the cylindrical 
member 42 brings the dogs 70 into and out of contact 
with the grooved inner surface 72 of the cylindrical 
member 42 and causes the dogs 70 and, therefore, the 
output shaft 60 to rotate counterclockwise as seen in 
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FIG. 5. Further rotation of the rear housing 29 increases 
the distance between the central axis of the moveable 
crank shaft 38 and the input axis. The larger the distance 
between the central axis of the moveable crank shaft 38 
and the input axis, the greater the extent of the trans 
verse movement of the cylindrical member 42 and the 
greater the motion of the outer ends of the dogs 70. 
Thus, the rotational speed of the output shaft 60 is in 
creased gradually as the rear housing 29 is rotated fur 
ther from the neutral position. Those skilled in the art 
will recognize that, although the maximum rotational 
speed of the output shaft 60 will be lower than the 
rotational speed of the input shaft 12, the rotational 
speed of the output shaft 60 may be increased to a de 
sired rotational speed through the use of conventional 
gearing devices. In addition, those skilled in the art will 
recognize that many Well known devices may be em 
ployed to adjust the distance between the central axis of 
the moveable crank,shaft 38 and the input axis. For 
example, servo motors which may be operated manu 
ally or electronically controlled may be used. 
FIG. 7 shows ,a cross-sectional view of a Benesch 

transmission according to a second embodiment of the 
present invention. The device according to the second 
embodiment shows a Benesch transmission which in 
cludes a ?rst plurality of dogs 70 wherein each of the 
dogs 70 extends substantially tangentially away from a 
circular spacer 76 centered about the output shaft 60 
such that each dog 70 is angled counter-clockwise when 
viewed from the rear and a second plurality of dogs 70' 
wherein each of the dogs 70’ extends substantially tan 
gentially away from a circular spacer 76' centered about 
the output shaft 60 such that each dog 70' is angled 
clockwise when viewed from the rear. The ?rst and 
second pluralities of dogs 70 and 70’, respectively, are 
located within the cylindrical member 42 and operate 
such that, an orbiting motion of the cylindrical member 
42 in the ?rst direction, brings contacting surfaces 71 of 
the dogs 70 into and out of contact with the grooved 
inner surface 72 of the cylindrical member 42 and causes 
the dogs 70 and, therefore, the output shaft 60 to rotate 
counter-clockwise in a second direction opposite the' 
?rst direction. However, an orbiting motion of the cy 
lindrical member 42, in the second direction, brings 
contacting surfaces 71' of the dogs 70' into and out of 
contact with the grooved inner surface 72 of the cylin 
drical member 42 and causes the dogs 70’ and, there 
fore, the output shaft 60 to rotate in the ?rst direction. 
When in the neutral position, the angling of the outer 
portions of the dogs 70 and 70’ provides a ratchet action 
which prevents the output shaft from being rotated in 
either direction. 
FIG. 8 shows a cross-sectional view of a Benesch 

transmission according to a third embodiment of the 
present invention. The device according to the third 
embodiment shows a more sturdy design of the dog unit 
73, the dogs 70 and the cylindrical member 42. The dogs 
70 of the device according to the third embodiment 
include geared feet 78 which are rotatably mounted to 
the outer ends of the dogs 70 by means of pins 80. In 
addition, the dogs 70 are formed of curved substantially 
rigid members the initial portions of which are rotatably 
mounted to the spacer 76 by means of pins 82 each of 
which is rigidly connected to a corresponding dog 70. 
The spacer 76 is non-rotatably mounted to the output 
shaft 60 by means of a key 83. The angle of rotation 
permitted to each dog 70 is limited by the size of the 
space “a” between the projections 86 on the spacer 76. 
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6 
In addition, as seen in FIG. 9, the spacer 76 may include 
a plurality of bores 84 each of which is adapted to re 
ceive a spring 88. One end of each spring 88 is coupled 
to the spacer 76 while the other end is coupled to a 
respective dog 70 so that each dog 70 is urged into a rest 
position. As shown in FIG. 8, these springs may alterna 
tively be mounted to the surface of the spacer 76. 
FIGS. 10-12 show a Benesch transmission according 

to a fourth embodiment of the present invention the 
wherein a mechanism, which may be constructed as 
described in regard to the ?rst embodiment, is em 
ployed to move a counterweight 34 away from the 
input axis in a ?rst direction while moving a spindle 90 
a corresponding distance away from the input axis in 
the opposite direction. The spindle 90 is rotatably re 
ceived in a bore 92 formed through the center of a dog 
unit 73 which may be constructed as described in regard 
to the ?rst embodiment. The dog unit 73 is received 
within an inner geared cylindrical surface 94 of a sta 
tionary housing 96. A forward end 98 of the dog unit 73 
is coupled to a rearward end of a splined shaft 97 by 
means of a rearward universal gear 100. The forward 
end of the splined shaft 97 is received in a shaft 99 in 
cluding a hollow rearward portion. The shaft 99 is cou 
pled to the output shaft 60 by means of a forward uni 
versal gear 102 and the output shaft v60 is mounted 
within bearings 104 for rotation about the output axis. 
This coupling between the dog unit 73 and the output 
shaft 60 allows the output shaft 60 to rotate about the 
output axis when the dog unit 73 moves orbitally about 
this axis within the inner cylindrical surface 94. 

In operation, rotation of the input shaft 12 causes 
rotation of the counterweight 34 and the spindle 90. 
When the spindle 90 is located on the input axis, the 
transmission 10 according to the fourth embodiment is 
shaft 60 to rotate about the output axis when the dog 
unit 73 moves orbitally about this axis within the inner 
cylindrical surface 94. 

In operation, rotation of the input shaft 12 causes 
rotation of the counterweight 34 and the spindle 90. 
When the spindle 90 is located on the input axis, the 
transmission 10 according to the fourth embodiment is 
in the neutral position and the dogs 70 are fully ex 
tended from the circular spacer 76 so that they contact 
the inner geared surface 94 of a stationary cylindrical 
housing 96. When in the neutral position, the spindle 90 
rotates freely within the bore 92 and the dog unit 73 is 
stationary and non-rotating. As the transmission 10 is 
moved out of the neutral position, the spindle 90 moves 
away from the input axis and causes the dog unit 73 to 
move within the inner cylindrical surface 94 along an 
orbital path. As the dog unit 73 orbits the input axis, 
contact between the dogs 70 and the inner cylindrical 
surface 94 causes the dog unit 73 to rotate about the 
spindle 90 in a direction opposite the direction of rota 
tion of the input shaft 12. This, in turn causes rotation of 
the rearward universal gear 100 and, consequently, 
rotation of the splined shaft 97 and the shaft 99. As the 
shaft 99 rotates, the rotation of the forward universal 
gear 102 causes the output shaft 60 to rotate within the 
bearings 104 about the output axis. As stated in regard 
to the previously described embodiments of the present 
invention, the greater the distance the spindle 90 is 
moved from the input axis, the greater the orbital mo 
tion of the dog unit 73 and, therefore, the larger the 
gearing ratio achieved. Similarly, in the neutral posi 
tion, the output shaft is locked and may not be rotated 
in a direction opposite the angling of the dogs 70. 
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Those skilled in the art will understand that the varia 
tions described in regard to the ?rst three embodiments 
may also be employed in a device according to the 
fourth embodiment of the present invention. For exam 
ple, by extending the spindle through two dog units 73 
each of which includes oppositely angled dogs 70, for 
ward and reverse operation may be achieved. In addi 
tion, the more rugged construction of the dog unit 73 
described in regard to the third embodiment of the 
present invention may also be employed in a transmis 
sion according to the fourth embodiment. 

It will be understood by those skilled in the art that, 
in the place of the cylindrical member, a transmission 
according to the present invention may employ any 
member having an inner surface which extends along a 
portion of a circle to rotate dogs coupled to an output 
shaft as these dogs come into and out of contact with 
this part circular inner surface. 

in addition, there are further variations of the dis 
closed embodiments which will be obvious to those 
skilled in the art. It is understood that these variations 
are within the scope of the invention which is limited 
only by the following claims. 
What I claim is: 
1. An apparatus for transmitting power from an input 

shaft to an output shaft, wherein the input shaft de?nes 
a ?rst axis and the output shaft de?nes a second axis, the 
apparatus comprising: 
a ?rst member including a contacting surface which 

extends along at least a portion of a circle de?ning 
a central axis substantially parallel to the ?rst axis, 
the ?rst member being coupled to the input shaft 
such that, upon rotation of the input shaft about the 
?rst axis, the ?rst member moves so that the central 
axis orbits the ?rst axis, and wherein a distance 
between the central axis and the ?rst axis is vari 
able; and 

a plurality of second members coupled to the output 
shaft and extending away from the second axis, 
each of the second members extending within the 
circle such that, when the ?rst member moves so 
that the central axis orbits the ?rst axis, contact 
between the contacting surface and the second 
members causes rotation of the output shaft about 
the second axis. 

2. An apparatus according to claim 1 further compris 
ing a housing, and wherein the ?rst member is coupled 
to the housing such that it is non-rotatable about the 
center of the circle. 

3. An apparatus according to claim 2 wherein, when 
the distance between the ?rst axis and the central axis is 
substantially zero, the transmission is in a neutral posi 
tion. 

4. An apparatus according to claim 3 wherein, when 
the transmission is in the neutral position, the output 
shaft is prevented from rotating, in a ?rst direction, 
about the second axis. 

5. An apparatus according to claim 3 wherein, as the 
distance between the ?rst axis and the central axis is 
increased from substantially zero to a predetermined 
maximum distance, the rotational speed of the output 
shaft, relative to the rotational speed of the input shaft, 
gradually increases from zero to a maximum rotational 
speed. 
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6. An apparatus according to claim 3 wherein each of 65 
the second members includes an initial portion extend 
ing substantially radially away from the second axis and 
an end portion oriented at an angle relative to the initial 

8 
portion, the end portions of adjacent second members 
being substantially parallel to each other when the 
transmission is in a neutral position. 

7. An apparatus according to claim 3 further compris 
ing a plurality of forward second members and a plural 
ity of reverse second members, wherein each of the 
forward second members includes an initial portion 
extending substantially radially away from the second 
axis and an end portion oriented at an angle relative to 
the initial portion, the end portions of adjacent forward 
second members being substantially parallel to each 
other when the transmission is in a neutral position and, 
wherein each of the reverse second members includes 
an initial portion extending substantially radially away 
from the second axis and an end portion oriented at an 
angle relative to the initial portion, the end portions of 
adjacent reverse second members being substantially 
parallel to each other when the transmission is in a 
neutral position. 

8. An apparatus according to claim 1 wherein at least 
a portion of the contacting surface includes a plurality 
of projections substantially evenly spaced from each 
other. 

9. An apparatus according to claim 8 wherein each 
second member includes a geared surface for contacting 
the projections on the contacting surface. 

10. An apparatus for transmitting power from an 
input shaft to an output shaft, wherein the input shaft 
de?nes an input axis and the output shaft de?nes an 
output axis, the apparatus comprising: 

a housing; 
a ?rst cylindrical member de?ning a ?rst central axis 
and being coupled to the input shaft such that the 
distance between the ?rst central axis and the input 
axis is variable; 

a second cylindrical member de?ning a second cen 
tral axis and being slidably received within the ?rst 
cylindrical member, the second cylindrical mem~ 
ber being slidably coupled to the housing so that it 
may move such that the second central axis orbits 
the input axis, and wherein the second cylindrical 
member is coupled to the housing so that it is non 
rotatable about the second central axis; 
plurality of contacting members coupled to the 
output shaft and extending away from the output 
axis, wherein the distance between each contacting 
member and the adjacent contacting members is 
variable between a predetermined minimum dis 
tance and a predetermined maximum distance, the 
contacting members being disposed within the 
second cylindrical member such that, upon rota 
tion of the input shaft about the input axis, the ?rst 
and second cylindrical members move such that 
the ?rst and second central axes orbit the input axis 
wherein contact between the orbiting second cylin 
drical member and the contacting members rotates 
the output shaft about the output axis. 

11. An apparatus according to claim 10 wherein each 
contacting member de?nes a central end coupled to the 
output shaft and an outer end and, wherein each con 
tacting member includes a contacting foot rotatably 
coupled to its outer end. 

12. An apparatus according to claim 10 wherein the 
second cylindrical member includes an inner geared 
surface. 

13. An apparatus according to claim 12 wherein each 
foot includes a geared surface for contacting the inner 
geared surface of the second cylindrical member. 
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14. An apparatus according to claim 10 further com 

prising a spring member coupled between the contact 
ing members and the output shaft, the spring member 
being biased to urge the contacting members toward the 
second cylindrical member. 

15. An apparatus according to claim 10 further in 
cluding electronic means for varying the distance be 
tween the ?rst central axis and the input axis. 

16. An apparatus for transmitting power from a ?rst 
shaft to a second shaft, wherein the ?rst shaft de?nes a 
?rst axis and the second shaft de?nes a second axis, the 
apparatus comprising: 
means for gradually varying the rotational speed of 

the second shaft about the second axis relative to 
the rotational speed of the ?rst shaft about the ?rst 
axis; and 

means for preventing the rotation of the second shaft 
about the second axis in a ?rst direction when the 
transmission is in a neutral position. 

17. An apparatus according to claim 16 wherein the 
means for preventing the rotation of the output shaft 
about the output axis in a ?rst direction, further includes 
means for preventing the rotation of the output shaft 
about the output axis in a second direction opposite to 
the ?rst direction when the transmission is in a neutral 
position. 

18. An apparatus for transmitting power from an 
input shaft to an output shaft, wherein the input shaft 
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10 
de?nes a ?rst axis and the output shaft de?nes a second 
axis, the apparatus comprising: 

a plurality of ?rst members each projecting outward 
from a central substantially circular unit de?ning a 
central axis substantially parallel to the ?rst axis, 
the substantially circular unit being coupled to the 
input shaft such that, upon rotation of the input 
shaft about the ?rst axis, the substantially circular 
unit moves so that the central axis orbits the ?rst 
axis, and wherein a distance between the central 
axis and the ?rst axis is variable, the substantially 
circular unit being coupled to the output shaft such 
that, upon rotation of the substantially circular unit 
about the central axis, the output shaft rotates 
about the second axis; and 

a second member including a contacting surface 
which extends along at least a portion of a circle, 
wherein, in an operative position, the ?rst members 
extend away from the central axis toward the con 
tacting surface of the second member such that, 
upon motion of the substantially circular unit rela 
tive to the ?rst axis, contact between the contact 
ing surface and the ?rst members causes rotation of 
the substantially circular unit about the central axis 
and, consequently, causes rotation of the output 
shaft about the second axis. 

* * * * * 


